Luteinizing hormone causes rapid and transient changes in rat Leydig cell peroxisome volume and intraperoxisomal sterol carrier protein-2 content.
The aim of the present study was to investigate the effects of a single injection of LH on rat Leydig cell peroxisome volume and peroxisomal sterol carrier protein-2 (SCP2) content. Sexually mature Sprague-Dawley rats (n = 5) were injected sc with 500 micrograms LH and euthanized, and trunk blood was collected at 0, 0.5, 1, 2, and 3 h. Additionally, LH-treated rats were whole body perfused-fixed, and their testes were processed for qualitative and quantitative histochemical and immunocytochemical studies at 0, 0.5, 1, and 2 h. Peroxisomes were identified by cytochemical staining for catalase activity with the alkaline 3,3'-diaminobenzidine tetrahydrochloride method. Catalase and SCP2 were immunolocalized in Leydig cell organelles via 10-nm AuroProbe EM protein-A gold particles. Peak plasma testosterone concentrations were observed 1 and 2 h after the single sc LH injection. The average volume of a Leydig cell was unchanged by the LH treatment at all time points tested. Similarly, the absolute volumes of smooth endoplasmic reticulum and mitochondria per Leydig cell were unchanged at all time points tested. By contrast, the absolute volume of peroxisomes per Leydig cell increased 3-fold 0.5 h after LH injection (P less than 0.01) and then returned to control values by 2 h. The absolute volume of negative bodies (single membrane-bound cytoplasmic organelles lacking catalase) per Leydig cell was elevated above the control value 0.5 and 1 h after LH injection. Western blot analysis demonstrated a single protein at 14 and 60 kDa with anti-SCP2 and anticatalase, respectively, for both homogenates obtained from liver and purified Leydig cells. Quantitative immunocytochemical studies demonstrated that the gold particle density representing SCP2 over peroxisomes increased 5-fold 0.5 h after the LH injection (P less than 0.01) and then returned to control values by 2 h. In contrast, the gold particle density representing catalase over peroxisomes was not different in control and LH-injected groups. We conclude that a single sc injection of LH causes a rapid, specific, and transient increase in both the volume of peroxisomes and the peroxisomal content of SCP2 in Leydig cells.